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in all untreated eyes to 6.4 percent in treated
eyes after two years of follow-up. Based on these
findings and the evaluation of various sub groups
of diabetic retinopathy in the DRS, treatment is
now being recommended for untreated eyes if the
following conditions are present:

* Moderate to severe new vessels on or near
the optic disk,

* Mild new vessels on or near the optic disk
with associated vitreous or preretinal hemor-
rhage,

* Moderate to severe new vessels elsewhere
on the surface of the retina if vitreous or pre-
retinal hemorrhage is present.

It is apparent that while there is no cure for
diabetic retinopathy, photocoagulation treatment
applied to certain stages of this disease, accord-
ing to the DRS protocol, is effective in reducing
the incidence of severe visual loss. It should be
stressed that the current recommendations for
treatment are based on a preliminary report of
two years' follow-up data after treatment. Evalu-
ation of all patients in the study will continue
and further analysis of the findings will be done
to determine the long-term effectiveness of pho-
tocoagulation therapy, comparison between xenon
arc and argon laser treatment, and the effect of
this procedure in eyes with other degrees of
retinopathy.

S. M. KOPELOW, MD
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Visual Evoked Response
VISUAL EVOKED RESPONSE (VER) testing has been
one of the most exciting clinical tools to be de-
veloped from neurophysiologic research in recent
years and has provided us with an objective
method of identifying abnormalities of the affer-
ent visual pathways. More than thirty years ago
it was shown that regularly repeated flashes of
light before the eyes produced evoked responses
in the electroencephalogram (EEG) recorded over
the occipital cortex. However, in only a small
number of people was there a visual evoked re-
sponse because usually the response was so small
it was lost in the random noise of the EEG (ampli-
tude of largest VER waveform is only about 20

microvolts as compared with 500 microvolts for
the electroretinogram (ERG). It was not until
early in the 1960's that computers were de-
veloped that permitted averaging of an evoked
response that was time locked to the stimulus.
Thus, if a light flash was repeated rapidly 100
times before the eyes and the occipital EEG was
recorded by a computer-averager, the common
time-locked evoked response was added together
to produce a clear wave form while the random
EEG noise was slowly approximated to zero.
The stimulus often used to produce a VER iS

one hundred white flashes of light from a photo-
stimulator. However, other investigators find that
a more reproducible response is produced to a
rapidly reversing black and white checkerboard
pattern. Still other investigators use a straight pat-
tern flash without pattern reversal. Thus one of
the problems when reading VER literature is to
know what stimulus is used (that is, flash, pattern
reversal or pattern flash) and what that labora-
tory considers normal response.
The clinical usefulness of VER testing was her-

alded by Richey and co-workers (1971), Name-
row and Enns (1972), Feinsod and associates
(1973), and Halliday and associates (1973). They
showed the frequent findings of an abnormally
prolonged latency or an abnormal waveform in
patients with multiple sclerosis who had no his-
torical or clinical signs of visual system involve-
ment. Often the abnormal VER Will confirm a
diagnosis of multiple sclerosis and prevent further
expensive and painful neurologic testing.
VER has been clinically useful in several other

ways. Malingerers who claim blindness in one
or both eyes will produce a normal VER objec-
tively refuting the patient's claim. On the other
hand patients with posttraumatic subjective visual
complaints without objective ophthalmologic signs
may have an abnormal VER substantiating their
complaints.
VER has been used to monitor optic nerve func-

tion during surgical removal of a pituitary ade-
noma compressing the chiasm. During surgical
operation restoration of the normal VER pattern
with removal of the tumor allowed the neuro-
surgeon to know when he had adequately decom-
pressed the chiasm. Postoperatively the patient
had a return to normal vision.
VER to an appropriate pattern reversal screen

60 in size has been shown to measure macular
function and may be used to follow various forms
of macular degeneration. VER abnormalities
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shown by comparing homonymous field quadrants
have been used to identify objectively field de-
fects in patients with glaucoma. Rapid, objective
refraction using VER has been possible and may
prove clinically useful in the future.

Recently, waveform has begun to take on new
importance in VER analysis. Attempts currently
are being made to develop computer models of
normal and abnormal waveforms. In addition,
the use of color with various stimulus measure-
ments is being investigated actively.
Some of the clinical applications to which VER

has been applied are in the embryonic stages of
development. The potential list of clinical appli-
cations of VER is endless. How many of these ap-
plications ultimately prove to be helpful remains
to be seen. One fact seems certain-VER is here
to stay as a valuable neuro-ophthalmologic tool.

JOHN L. KELTNER, MD
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Advances in Glaucoma Management
(Including Laser Treatment)
GLAUCOMA is an optic neuropathy associated
with an elevated intraocular pressure leading to
cupping of the optic disc and a loss of visual field.
Therapy in glaucoma is aimed at reducing the
intraocular pressure by decreasing the flow of
fluid into the eye or by increasing the flow rate
of fluid leaving the eye. Medical therapy, includ-
ing the use of eye drops and orally given medica-
tions, are the first line of defense in glaucoma
management. When medical therapy fails to halt
the progression of nerve damage and field loss,
surgical therapy is undertaken. As medical therapy
is intensified or surgical therapy applied, the risks
and complications of therapy increase and can

affect not only the eye, but the body in general.
There is a constant search for therapies that have
increased effectiveness and safety in the manage-
ment of glaucoma.

Examples of some of the new techniques in-
clude continuous ocular therapeutic systems.
These devices contain medications that are
metered out a small amount at a time resulting
in drug effect without the transient overdose as-
sociated with the pulsed delivery of drugs such as
with the use of eye drops. This results in a more
even effect, lowered total dose, and reduced local
and generalized side effects of the medication.
However, this form of therapy cannot be used
in all patients.
New classes of drugs that work in new ways

also offer hope for the glaucoma patient. These
include beta-adrenergic blocking agents and de-
rivatives of the marijuana plant. Studies of these
drugs are still investigational and thus such medi-
cation is not generally available but results of
preliminary studies are certainly encouraging.

Microsurgical techniques have increased the
safety of surgical operation for glaucoma by
allowing better control during the operation.
Microsurgery also has increased the variety of
operations the surgeon can use thereby making
it possible to fit a specific operation to a specific
patient.

Laser therapy for glaucoma has been used for
angle closure or sudden onset glaucoma as well
as open angle glaucoma. A finely focused beam
of laser light can be used to create a hole in the
iris thus avoiding the need for surgical pro-
cedures in patients who are candidates for the
usual operation of peripheral iridectomy. Investi-
gations also are underway using laser in the treat-
ment of open-angle glaucoma and in neovascular
glaucoma associated with diabetes. In both of
these latter cases, the laser beam is directed to
the area where fluid normally leaves the eye, the
trabecular meshwork.

DAVID M. WORTHEN, MD
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